Introduction
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Epigenetics are a group of genome function mechanisms that do not solely result from the Interestingly not all OA tissues or joints are studied to the same extent, and thus it is difficult 43 to gain a complete, integrated understanding of the epigenetics systems which contribute to 44 OA. Whilst this review summarises the main levels of epigenetic control studied over the last 
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Genetics of Osteoarthritis
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OA is known as a complex heterogeneous disease, in which one of the contributing factors to 50 disease progression is a genetic component [1, 2] . Genome-wide association studies (GWAS) 51 has enabled the discovery of novel genetic variants that could be used as prognostic 52 biomarkers for early diagnosis, or establish risk groups prone to the disease development.
53
There have been five articles published employing GWAS for discovery of genetic variants 54 associated with OA this year [3] [4] [5] [6] [7] . Most of the variants were found in the non-translated 55 regions within the genes or on the areas remote from the gene, suggesting the regulatory 56 changes in genes involved in OA. Whereas changes within the gene itself point to structural 57 changes of the synthesized proteins related to early OA onset. Styrkarsdottir et al. (2017) [5] 58 demonstrated a missense variant of the COMP gene (p.Asp369His) and a frameshift mutation et al., 2017 [7] M A N U S C R I P T an age-related disease) and OA itself. DNA plasticity is mediated in part by epigenetic 85 changes, and it is proposed that it can be passed to subsequent generations. This was studied 86 in the epidemiological study of the consequences of the Dutch famine which concluded that 87 early-life environmental conditions can cause epigenetic changes in humans that persist throughout 88 life [9] . Thus epigenetics establishes that joint health can be affected by the interplay of our Three studies undertook RNA sequencing in parallel with DNA methylation analysis [15, 18, 119 19]. This is becoming an increasingly used methodology enabling methylation variation, and 
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All studies in Table 2 contain limited sample sizes which reduces the ability to detect weak 127 associations that may be pertinent to our understanding of this epigenetic mark in OA.
128
The role of the epigenetic clock was investigated in OA for the first time (including work by 129 Jefferies et al [20] Ai et al., 2016 [15] M A N U S C R I P T Supplementary File 1) .
A C C E P T E D ACCEPTED MANUSCRIPT
175
Additionally many of these studies identified and validated using luciferase reporter assays 176 putative target genes of the miRs in question, and these findings were usually integrated into, M A N U S C R I P T Other non-coding RNAs
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The relevance of ncRNAs to OA has mainly focussed on the widespread disruption of miR 
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